Lipomas of the colon are rare benign tumors second only to adenomas in their incidence. They are devoid of malignant potential. They usually become manifest by way of complications ranging from bleeding to acute intestinal obstruction. Radiological investigations may help to confirm the diagnosis in a significant number of non-emergent situations. However, confirmation of diagnosis is invariably done at the time of therapeutic intervention. A proper choice of therapeutic option between endoscopic or open surgical intervention needs to be made for a good outcome.
Introduction
Lipomas are benign non epithelial tumors which are found to develop in any part of the gastrointestinal tract. The commonest site for these tumors happens to be the colon. The incidence of colonic lipoma varies approximately from 0.2% to 4.4% [1] . Study of articles published on the topic in PubMed and Google scholar revealed that the literature on the topic is fragmented mostly in the form of case reports.
A review of the pathology, clinical presentation, diagnostic challenges and management of colonic lipomas is presented.
Etiopathogenesis
Lipoma is rightly described as a ubiquitous tumor. Even the gut is not spared. In the gut the colon happens to be the commonest site for occurrence of this benign tumor. There are no specific predisposing factors or associated epidemiological factors for lipomas of the colon. The age at which these tumors are discovered is usually the sixth decade of life. However these lesions may even be seen in younger individuals. They are more common in women with predilection for the right side of the colon in women as compared with predilection for the left side of the colon in men [1] . The size is variable varying from a few millimeters to as large as 30 cms. Most of them are usually situated submucosally [2] . However subserosal lipomas are also described [3] (Figure 1) . Occasional association of a colonic lipoma with retroperitoneal sarcoma has been reported. Grossly the tumors are well circumscribed, soft and lobulated masses. They may be pedunculated or sessile. This morphological feature may decide the pattern of presentation of these tumors. The tumor is slow to grow and may assume a large size depending upon the direction of growth. This explains the variability in symptoms [1] .
Natural History
The tumor grows at a very slow pace. If the growth is towards the luminal side then these become symptomatic at an early stage. However, if they grow towards the serosa side then the presentation may be delayed. Episodes of per rectal bleeding, intestinal obstruction ranging from the sub-acute to acute form have been described [2] [3]. Pedunculated lipomas usually serve as nidus for intussusception to develop. Literature is a bound with case reports of intussusception being one of the commonest pathological phenomenon leading to diagnosis of these tumors [4] - [7] . Malignant change in lipomas of the colon has not been described [8] . Auto amputation of a sub mucosal lipoma with expulsion per rectally has been described [9] - [11] .
Clinical Presentation
Colonic lipomas are notorious for their clinical latency and variability of presentations [12] . Location and size of the tumors largely determines the pattern of clinical presentation. Lipomas situated in the subserosal layer usually manifest late with features of an abdominal lump. Symptoms of obstruction may not always be present. Bleeding is absent as the mucosal lining is still not breached. However tumors which are placed submucosally are early to manifest [13] [14] . Intermittent attacks of colicky pain, bleeding and features of obstruction are commonly encountered. The tumor will invariably serve as an apex for intussusception to occur. In such cases features of acute intestinal obstruction are usually seen. Size is an important determinant of symptomatology. Usually tumors greater than 4 cms will manifest in some way or the other. Until they reach this size they remain clinically dormant [14] . Since all the clinical features closely mimic malignancy, the greatest challenge is to confirm the diagnosis [13] [14] . Clinically it may pose a great diagnostic challenge to differentiate between the two. It is therefore prudent to be quick and prompt in carrying out relevant investigations to confirm the diagnosis.
Diagnosis
Hematological investigations will not be of much help in most cases. Tumor markers such as CEA will not be raised in lipomas.
There could be a fall in the hemoglobin levels due to chronic bleeding. Barium enema can be of great help. However the diagnostic role of barium enema is restricted to non-obstructed cases only. Endoscopy is a more promising investigation as it allows direct visualization of the lesion as well as permits a biopsy to be taken [15] - [17] . This helps in preoperative tissue diagnosis. Various peculiar signs may be picked on a barium enema and endoscopy. Squeeze sign on barium enema is one in which a well-defined spherical radiolucent filling defect which changes its size and shape with peristalsis is seen [17] . Colonoscopy allows a detailed appraisal of the lesion. A EUS examination can also be done at the same time. It typically demonstrates a hyper echoic lesion originating in the submucosal layer [15] .
The site and nature of the growth is well determined by colonoscopy. The growth is typically polypoidal and yellowish in color. It can be easily indented. On withdrawing the forceps the growth springs back to its original shape. This is called the cushion sign. Grasping the mucosa with a forceps causes a tenting effect which is classically designated as the tent sign [1] [17] [18] .
Though colonoscopy allows direct visualization of the tumor the diagnostic yield by way of an adequate tissue biopsy may at times be limited. The biopsy may not be adequate to reach the depths of the tumor well below the mucosal layer. In such cases the biopsy report will be equivocal making open biopsy at the time of surgery mandatory. Even a biopsy report of a benign tumor needs to be studied in great detail after the specimen has been removed. This is because a thorough study of the resected specimen for malignant foci is mandatory in order to achieve a standard of safe surgical practice. In an acute presentation barium enema and endoscopy are not feasible and hence only a CT scan will be of help in the diagnosis.
Contrast enhanced CT scan of the abdomen is a useful adjunct in the diagnosis [16] . It reveals the exact location and size of the tumor with respect to the part of the involved colon, the plane in which it is located (sub mucosal or subserosal), evidence of malignancy with respect to any sort of infiltration and status of the lymph nodes. Lipomas typically are seen as masses compromising the colonic lumen with characteristic fatty densitometry value.
Treatment
Surgical resection and endoscopic resection are the two therapeutic options available [19] - [21] . A proper assessment needs to be done before making a choice of the option. For uncomplicated pedunculated sub mucosal lipomas less than 4 cms in size endoscopic option can be exercised [19] . Care has to be taken to ensure that the peduncle is clear of the tumor grossly. For sessile tumors endoscopic clearance may at times be inadequate [20] [21] . In such cases open surgical resection is preferable.
For patients presenting with complications of obstruction or intussusception it is always a safe practice to resort to open surgical resection [22] [23] . This enables adequate resection of the specimen as well as a proper formal exploration of the peritoneal cavity to rule out the slightest possibility of malignancy. If suspicious findings are encountered the best option is to get a frozen section done. As the colon happens to be unprepared in emergency situations, a segmental colonic resection with a proximal stoma is advisable in order to ensure healing of the anastomosis [24] . This stoma can then be closed at a later date after ensuring complete healing of the anastomosis. For patients presenting with a lump as in the case of large lipomas open surgical exploration is advisable [25] . Segmental resection of the affected colon is advisable. If the patient is not in an obstructed state then preoperative bowel preparation can safely be done. In such cases there is no need for creation of a proximal stoma.
Conclusion
Clinical latency and variability in clinical presentation are typical of colonic lipomas. Both endoscopic as well as surgical resection is excellent options. Uncomplicated, pedunculated submucosal lipomas are best suited for endoscopic resection. However, lipomas at any location or of any type and size with supervening complications are best dealt with open surgical intervention.
